Abstract
I. INTRODUCTION 1.1 Supplementary Cementitious Materials
Fly ash, Ground Granulated Blast Furnace Slag (GGBS), silica fume, Rice bush ash and Natural pozzolonic are Supplementary cementitious Material. Supplementary cementitious materials are waste materials that are produced from various. Many efforts were made to use the Supplementary cementitious Materials as cement replacement or partial cement replacement materials in order to minimize its disposal and reduce the pollution generated by cement production process. Fly ash: The fly ash is an industrial by-product obtained by burning coal in thermal power stations. Moreover, the fly ash is non-combustible particles that are collected from the flue gases. Furthermore, proper percentage of fly ash to be implemented in concrete is determined based on the performance required, sources and composition of fly ash. The Fly ash of F class is produced from bituminous coal or burning anthracite and it generally has low content of calcium. The class-C fly ash is formed by burning subbituminous coal and it has pozzalonic properties (Samara, M., 2013). Ground Granulated Blast Furnace Slag: GGBS is byproduct material and it is generated when the iron ore converted to pig iron. Immediately, the liquid slag is cooled in water and form granules. The obtained granules are ground to achieve smaller particles. Silica fume: This material is a by-product of ferrosilicon metal or silicon manufacture (in other words, clay or shale heated and ground after being cooled rabidly) and it is a highly reactive pozzalonic substance. The arc furnaces produce flue gases and the silica fume is collected. The silica fume particles size is very small and the average size of cement grains is about 100 times Fibres are used in concrete to provide cracking resistance besides increasing its strength. In this research, steel fibres are added to concrete to investigate its influence on concrete. Many researchers concluded that the compressive strength of the concrete containing steel fibres is much more than the compressive strength containing polypropylene and glass fibers. The volume fraction Percentage of hooked steel fibres varied from 0 percent to 0.38 percent and the diameter of steel fibres used is 0.75mm. For this experimental work, concrete cubes and beams were cast to test the compressive and flexural strength of concrete. It was found that the steel fibres enhance the strength properties of concrete. Al-Jabri, K. et al., 2014. In this paper, the authors defined the spent catalysts as materials produced from the cracks of petroleum in oil refineries when fresh catalyst is added to minimize the sulphur content and to develop the oil properties of combustion. The authors mentioned that considerable quantities of spent catalysts are produced in Sohar and Mina Al-Fahal Refineries in Oman. The Spent catalyst produced in Refinery of Sohar is Zeolite catalyst while the spent catalyst produced in Mina Al-Fahal Refinery is Equilibrium catalyst. The aim of the study discussed in this paper is to investigate the effect of partial replacement of cement by spent catalyst on concrete properties. The Cement replacement percentages examined were up to 10 by cement weight and the ratios of water-to-binder are 0.5 and 0. and 10. The water binder ratios used were 0.50, 0.55 and 0.60 while the binder to-sand ratio was one to three. The cast specimens were tested after curing periods of 7, 14, 28, 56 and 91 days. Good results were found when sand in concrete was partially replaced by Sohar refinery's spent catalyst. Minor effects on the concrete compressive strength were recorded when cement was partially replaced by spent catalyst produced by Sohar and Mina Al-Fahal. The Leachate tests showed that spent catalyst has no negative impact on the environment if used as construction material. Neeraja, 2013. According to the previous researches, it is well known that the concrete resistance against cracking is improved by addition of steel fibres into the mixture. As a result, the fibres can enhance the tensile strength of concrete. Even if cracks appear on concrete, the steel fibres have the ability of keeping concrete components connected. After inclusion of steel fibres in the concrete mixture, the ordinary concrete is noticed to be ductile material.
II. LITERATURE REVIEW

III. EXPERIMENTAL INVESTIGATION 3.1 Materials Collection and properties:
The materials used to cast the concrete specimens are Cement, Steel fibres, Water, Aggregate and Spent catalyst. Cement is used to form the binder material needed for casting the concrete specimens. The cement used for this experimental work is Ordinary Portland cement (Type I) having grade of 43. The cement used was obtained from CCE material lab. The specific gravity of cement used is 3.15 and its colour is greenish gray. Steel fibers: Hooked-end Steel Fibers with aspect ratio of 60 and having tensile strength of 1150 MPa were used in this experimental work. The dimensions and details are shown in Table. 1. The zeolite Spent catalyst that was gained from Sohar Refinery of ORPIC and used for this experimental work has gray colour. Physical properties and chemical composition of Spent Catalyst presented in Table 2 . The mean particles size of spent catalyst is 97 µm. This material is considered as hazardous waste thus, using safety measures while dealing with this material is mandatory. 
Testing of Specimens Cast:
The compressive strength, Split tensile strength and flexural strength of concrete specimens contained spent catalyst and steel fibres are tested and compared with the results obtained from the reference mix.
Compressive strength test:
C30 grade concrete cube specimens with dimensions of (150mm x 150mm x 150mm) were cast to conduct the compressive strength test. The cubic moulds were filled with 0%, 0.2%, 0.3% and 0.4% of steel fibres, 0% and 15% by weight replacement of cement with spent catalyst. After 24 hours from specimens casting, the cubes were demoulded and cured for 28 days. After curing, the cubes were tested under the universal testing machine having capacity of 1000kN. Three cubes were tested in each category and the average value of the three cubes was recorded (Fig.1) .
Split tensile strength test:
C30 grade cylinders specimens with of dimensions (150mm diameter and 300mm height) were cast to conduct split tensile strength test. The cylinders moulds were filled with 0%, 0.2%, 0.3% and 0.4% of steel fibres, 0% and 15% by weight replacement of cement with spent catalyst. After 24 hours of casting the specimens, the cylinders were demoulded and cured from 28 days. After curing, the cylinders were tested under the universal testing machine having capacity of 1000kN. Three cylinders were tested in each category and the average value of the three cylinders was recorded (Fig.2) .
Flexural strength test:
C30 grade beams specimens with of dimensions (100 mm x 100 mm x 500 mm) were cast to conduct flexural strength test. The beams moulds were filled with 0%, 0.2%, 0.3% and 0.4% of steel fibres, 0% and 15% by weight replacement of cement with spent catalyst. After 24 hours from casting the specimens, the beams were demoulded and cured for 28 days. After curing, the beams were tested under the universal testing machine having capacity off 1000kN. Two beams were tested using third point method and in each category .the average value of the two beams was recorded (Fig.3) . Table 4 shows the 28 days characteristic compressive strength test results and also graphically represented in Fig.4 . Table 5 shows the 28 days split tensile strength to concrete results and also graphically represented in Fig.5 . Table 6 shows the 28 days flexural strength to concrete results and also graphically represented in Fig.6 . 
IV. RESULTS AND DISSCUSSION 4.1 Experimental Results:
